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The 36" Diameter Aspirating Face Seal 
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The Test Plan 
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eakage performance up to 100 psid, 2400 rpm with 0.27° tilt 
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Detailed Photograph of the Aspirating Seal showing the Air Bearing Face and Orifice Holes 
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V. 


Photograph of the Aspirating Seal Installed in the Full Scale Test Rig showing Axial Contact Probe 
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Photograph of the Full Scale Test Rig Rotor 
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The CFD Model 
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CFD Results - Flow Fields 



Without deflector, air dam/air bearing flow mixing occurs. 
Deflector effectively isolates air dam/air bearing flows. 



CFD Results - Pressure Distributions 

Oi iginal Configuration With Flow Deflector 



Without deflector, increased pressure prevents seal closure. 
Deflector reduces pressure in seal/rotor air gap. 




Seal/Rotor Configurations 
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Flow Deflector machined directly onto rotor surface, radially 
centered between air dam and air bearing, 
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^etaUe^hotograp^^jll Scale Test Rig Rotor showing Flow Deflector Modificauon 
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Test Results with Flow Deflector 
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Differential Pressure (psid) 

• Seal closure occurs at 2-3 psid for all 



Test Rig Modification - Seal Tilt Mechanism 
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- Seal mounting ring pivots at two locations 
- Linear actuators act out-of-phase to tilt ring 
- Tilt = 0°- 0.27°- 0° in 0,8 seconds 



Photograph of Tilt Mechanism Pivot and Seal Holder with Aspirating SeaHnstaHed 
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• At maximum conditions, pressure falls by 6% with tilt while 
leakage remains essentially constant. 




Test Results - Dynamic Leakage with Tilt 

Tilt 0.27° in 0.4 seconds, hold to collect data, remove in 0.4 seconds. 
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At maximum conditions, pressure falls by 10% with tilt while 
leakage remains essentially constant: recovery is > 95%. 




Test Results - Dynamic Leakage with Tilt 
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At maximum conditions, pressure falls by 10% with tilt while 
leakage remains essentially constant; recovery is >95%. 




Test Results - Dynamic Leakage with Tilt 

Comparison of seal performance with 141 pin. rotor surface roughness 
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Differential Pressure (psid) 

Seal performance improves by 24% at maximum conditions 
— - n rotor surface roughness is improved to 13-19 pin. 
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The aspirating face seal shows promise as a potential replacement for 
labyrinth seals in aircraft engine applications. 
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